INTRODUCTION
Article 7 of the International Code of Botanical Nomenclature (ICBN) states, in part, 'The application of names of taxa of the rank of family or below is determined by means of nomenclatural types (types of names of taxa). A nomenclatural type (typus) is that element of a taxon to which the name of the taxon is permanently attached, whether as a correct name or as a synonym ' (McNeill et al. 2006) . For the past 250 years, morphological and anatomical evidence has been used to compare recently collected specimens with type specimens to determine if the species name in current use is correctly attached to type material. For species that are concomitantly morphologically variable and similar to other morphologically variable species, these classical methods are inadequate to distinguish type specimens of one species from type specimens of another. Hughey et al. (2001 Hughey et al. ( , 2002 were the first to use molecular sequences to match name-bringing type specimens with currently collected specimens, resulting in the clarification, synonymy or resurrection of numerous Eastern Pacific and South African species of Gigartinaceae. The nuclear encoded internal transcribed spacer 1 region (ITS 1) or the plastid encoded RUBISCO spacer, relatively short DNA sequences [,200 base pairs (bp) ], were used, as they were short enough to be consistently amplified from herbarium specimens collected in the 18th and 19th centuries, but long enough and with sufficient variation to distinguish among the species (Hughey et al. 2001 (Hughey et al. , 2002 . Gabeielson (2008) adopted a similar methodology for Northeast and Northwest Pacific species of Prionitis J. Agardh (1851, p. 185) , but used the variation within the rbcL gene as opposed to the RUBISCO spacer region, which frequently is not included in rbcL sequences in GenBank, or ITS 1, which is identical among some species of Prionitis otherwise distinguished by morphology and rbcL sequences (personal observation). Wang et al. (2001) , on the basis of rbcL gene sequences coupled with the absence of vegetative or reproductive discontinuities at the generic rank, merged Prionitis into Grateloupia C. Agardh (1822, p. 221) . However, they transferred to Gratleoupia only those species of Prionitis whose auxiliary cell ampullar structures were known, including, from the Northeast Pacific, the generitype species Prionitis lanceolata (Harvey) Harvey, but leaving numerous other species in Prionitis, including the species treated herein. It is premature to transfer the remaining Prionitis species to Grateloupia until sequence data or vegetative and reproductive characters have been assessed for the large number of species described from the eastern tropical Pacific, the temperate Southeast Pacific, and the Gulf of California. Likely more than one genus is present within the currently circumscribed Grateloupia sensu lato.
In his Ordo Cryptonemeae, J. Agardh (1851, pp. 158-159) recognized five tribes (tribus) and placed his new genus Prionitis J. Agardh (1851, p. 185) in the Nemastomeae. Genera within the tribe were distinguished on vegetative and reproductive characters, including the disposition of tetrasporangia (scattered or in nemathecia), the branching of thalli, and the density, arrangement of filaments, and number of layers comprising thalli. J. Agardh recognized two major groups of species in Prionitis, those with dichotomous branching, 'Euprionitis', and those pinnately branched 'Pristaerium'. In the latter group, J. Agardh named three species, Prionitis crinita (S. G. Gmelin) J. Agardh [1851, p. 191 , with a query (currently recognized as Tichocarpus crinitus (S. G. Gmelin) Ruprecht], Prionitis jubata J. Agardh (1851, pp. 191-192) and Prionitis sternbergii (C. Agardh) J. Agardh (1851, p. 190) . It is these latter two species, along with Prionitis lyallii Harvey (1862, pp. 173-174) that are the focus of this paper.
MATERIAL AND METHODS
Type material of P. lyallii was loaned from TCD and BM, of P. jubata from LD and FH, of Sphaerococcus sternbergii and Grateloupia versicolor from LD (Table 1) . Herbarium abbreviations are from Holmgren et al. (1990) . Dr John Parnell, curator of Harvey's herbarium at TCD, provided digital images of two sheets of specimens labeled P. lyallii. Fragments 2-3 mm 2 were taken from pressed herbarium specimens. These fragments were extracted following the protocol in Hughey et al. (2001) . The primer pair F1152Pri/ R1308Pri was designed from aligned Prionitis rbcL sequences present in GenBank. F1152Pri 59 GTATA-CATTGTGGGCAAATGCA 39 and R1308Pri 59 TCCAGCGCTGAAACATCGTC 39 corresponded to conserved regions of the rbcL gene and amplified a 136-bp variable region (Table 2) . Amplification and sequencing protocols were those of Hughey et al. (2001) . Sequences were compiled and manually aligned using Sequencher (Gene Codes Corp., Ann Arbor, MI, USA) and Sequence Alignment Editor available at http://evolve.zoo.ox.ac.uk/ Se-Al/Se-Al.html. Photographs of herbarium specimens were taken using a light stand with Prog.Res.3 digital camera.
RESULTS

Prionitis lyallii Harvey
Harvey (1862, pp. 173-174) described P. lyallii as well as seven varieties (see below) on the basis of material from Esquimalt, British Columbia, Canada collected by Dr David Lyall 'on tidal rocks and rock-pools' and material from the Strait of Juan de Fuca collected by C.B. Wood. Harvey described the species as polymorphic and membranaceous to leathery in the dried state, reddish brown in color, nearly always flat and more or less pinnately and dichotomously divided. He noted that plants varied from subsimple and lanceolate with lanceolate pinnae on both edges of blade margins to very much branched with linear braches, basally cuneate and narrow whose margins have leaflike pinnules to di-polychotomous spreading and flattened blades. Harvey's seven varieties (var. lanceolata, var. ornata, var. normalis, var. densissima, var. intermedia, var. dilatata and var. depauperata) were characterized on the basis of frond length and width, degree of branching, and size and shape of branches. Regarding the varieties, Harvey wrote, 'Between extreme states of this most variable species nothing but an extensive suite of specimens can suggest a connexion; and yet I find it impossible to fix limits to the following varieties;-…' Setchell (in Collins et al. 1898) described another form, P. lyallii f. gladiata, from Dillon Beach, Marin Co., California, USA. Setchell & Gardner (1903, pp. 350-352) Agardh (1851, p. 188) ] by its branches and branchlets being decidedly contracted at their bases and more or less gladiate in shape. They also noted that, 'It approaches P. lanceolata too closely at times', and they echoed Harvey's thoughts about his varieties of P. lyallii by stating, 'They pass into one another by insensible gradations '. Collins (1913) pointed out that all of Harvey's forms 'could probably be picked out from any considerable collection, so variable are the plants, even from one locality. ' Kylin (1925) recognized three of Harvey's varieties in the vicinity of Friday Harbor, San Juan Island, Washington, USA, namely, var. ornata, var. normalis and var. densissima. The first, var. ornata, Kylin characterized as the largest (20-30 cm tall and 2-3 cm broad) and considered it to be related to Prionitis andersoniana J. Agardh (1876, p. 159 ) from the California coast; var. normalis was 10-15 cm tall and the main branches were 3-5 mm broad and it occurred on coasts without surf; var. densissima was about the same size as var. normalis and occurred in tide pools in the upper intertidal region.
DeToni (1936, p. 6) proposed the new generic name Zanardinula, because Prionitis J. Agardh was a later homonym of Prionitis Adanson (1763, p. 499), a genus in the Apiaceae, and he made the new combination Z. lyallii (Harvey) DeToni (1936, p. 7) .
Smith (1944, p. 247) reported P. lyallii from the Monterey Peninsula and described the plants there as having a soft, gelatinous texture and reddish-brown color, 20-30 cm tall with irregular primary branching, the primary branches flattened and not over 5 mm broad and beset with many lanceolate pinnae 10-20 cm long and 3-8 mm wide, each arising from a cylindrical base and these pinnae with or without marginal proliferations. He illustrated this species (Smith 1944, pl. 56, fig. 3 ), reported the habitat as on rocks in the low intertidal zone exposed to heavy surf, and expanded the distribution south to central California (Carmel Bay). Sanborn & Doty (1944) first reported P. lyallii from Oregon and 'just above low tide level', and later Doty (1947) expanded upon the habitat data stating that P. lyallii (as Z. lyallii) was common between lowest high low water and mean lower low water (MLLW), but could be found higher in the intertidal zone Two sheets of specimens labeled P. lyallii are present in Harvey's herbarium at TCD. One sheet bears five specimens, each pressed on its own sheet of paper and pinned to the large sheet (Fig. 1) , and the other sheet similarly bears two specimens (Fig. 2) . Each of the seven specimens is individually labeled as follows: (sheet Sequences were obtained only from the TCD specimens. ITS 1 and partial rbcL sequences were obtained from two of the seven specimens, var. intermedia and var. normalis, an ITS 1 sequence from var. depauperata, and partial rbcL sequences from two specimens, var. dilitata Feb. 1859 and the Jan. 1859 specimen, which bears no variety label. All of the ITS 1 sequences were identical to each other (data not shown), as were the partial rbcL sequences (Table 2) .
Prionitis jubata J. Agardh J. Agardh (1851, pp. 190-191) (Papenfuss 1976) . J. Agardh (1851, p. 191) gave the locality as 'Hab. In mari septentrionali inter Asiam et Americam Rossicam' and described the species as follows (translated from the Latin): frond flattened and pinnately branched to 7.5-10 cm tall. The primary axes are substipitate, narrow and thick, above which the plant is palmately divided, bearing 4-5 primary pinnae to 3.75 cm long, basally long attenuate, above the middle 4-6 mm wide again toward the apex narrow. Secondary pinnae are most dense apically, very narrow, scarcely 2 mm wide, basally long attenuate, plain or sparsely denticulate. Above the middle of the pinnae, pinnules are aggregated, alternate to subsecund, lanceolate to linear and subacute. Denticulae above the base often are thick and mamillate; color brown; texture leathery. J. Agardh also noted that the branches of P. jubata resembled those illustrated by Turner (1807-1808, Pl. 70, fig. f ) for Calliblepharis jubata (Goodenough & Woodward) Kü tzing, and apparently this was the origin of the specific epithet. Harvey (1853, p. 198) , under P. jubata, essentially repeated the information provided by J. Agardh. Setchell & Gardner (1903, p. 352) included P. jubata in their treatment of Prionitis spp. from Northwestern America, on the basis of two specimens that they apparently saw in the Farlow Herbarium under the name Gelidium crassifolium, a name credited to Postels and Ruprecht by J. Agardh (1851, p. 191 ) but unpublished, and therefore invalid. They noted that the material came from the Herbarium of the St. Petersburg Academy and that the locality was given as Sitka, Alaska, USA. They stated, 'The plants seem to belong to a dwarf form of Prionitis lanceolata, but not certainly so.' DeToni (1936, p. 7) made the combination Zanardinula jubata (J. Agardh) De Toni, but really after Setchell & Gardner (1903) the name P. jubata disappeared from the Northeast Pacific algal literature.
Type material of P. jubata from the Agardh Herbarium comprises a single sheet (LD 22894), bears three specimens, is annotated in J. Agardh's hand in the lower right 'Prionitis jubata J. Ag. Sp. Alg. pag. 190', and in the lower left bears a printed label 'Herb. Acad. Petrop. In mari septentrionali inter Asiam et Americam ross. Exped. Lü tk.', and, in an unknown hand, 'Gelidium crassifolium' (Fig. 5) . Genevieve Lewis-Gentry (FH) located and loaned a single sheet bearing a packet containing fragments of one or more specimens with the printed label 'Herb. Acad. Petrop. Sitcha. Amer. ross. Dr. Mertens' and the handwritten 
notation that reads in part, 'sub nom. Gelidium crassifolium Rupr. non Grev.' (Figs 6, 7) . The latter appears to constitute at least some of the material examined by Setchell & Gardner (1903, p. 352) , as the label is in agreement with what they reported and the specimen fragments fit their description of a dwarf form of P. lanceolata.
Partial rbcL sequences (F1152/R1308) were obtained from the left and right specimens of the P. jubata type material in the Agardh Herbarium, and these were identical to the same partial rbcL sequences obtained from P. lyallii type material. No sequences were obtained from the Farlow Herbarium material, but the morphology and anatomy of this material is consistent with P. lyallii.
Prionitis sternbergii (C. Agardh) J. Agardh
Among the 107 species in his new genus, Sphaerococcus C. Agardh (1822, p. 227) , the elder Agardh characterized in detail S. sternbergii C. Agardh (1822, p. 275) , collected by Tadeá s Haenke, one of the two botanists on the Malaspina voyage (Silva 1996). C. Agardh described S. sternbergii (translated from the Latin) as occupying the width of a palm of a hand, (about 7.5 cm), flat, basally simple with elongate linear-cuneate axes 5 cm or less and somewhat attenuated basally and apically, its margins beset with pectinately arranged and closely spaced, short, rectangular branches 4-6 mm long compressed and subclavate; reproductive structures unknown, color dark red, drying black and ; left and middle specimens are isotypes, right specimen is lectotype. Fig. 6 . Fragments of specimen(s) in packet on sheet in FH representative of Prionitis jubata (isotype). Fig. 7 . Label for specimen(s) in Fig. 6 indicating Sitka (Sitcha) as the locality.
Setchell in the Phycotheca Boreali-Americana, Fascicle 14, #699 applied the name G. versicolor J. Agardh to an entity that he collected at Pyramid Point, Pacific Grove, California, USA. Kylin (1941, p. 10 ) believed Setchell's plant from California not to be the same as G. versicolor from Pacific Mexico, and he named the former Grateloupia setchellii Kylin (1941, p. 10) . Under this name, Kylin provided an extensive discussion of the history of G. versicolor and P. sternbergii, noting that the habitat of the latter was given by C. Agardh as 'in mari Australi', and on the basis of this, Kylin (1941) conjectured that P. sternbergii was collected on the Pacific coast of Mexico where Haenke had stayed for some time during the Malaspina voyage. Kylin also noted that J. Agardh (1851, p. 182) had discussed the similarities in habit of the two species, which Kylin (1941) illustrated in Plate 2, figs. 6 and 7, but that J. Agardh regarded the vegetative anatomy of the two as distinct. Kylin (1941, figs. 3B and 3C) illustrated the cross-sectional anatomy of both species, but he argued that the clear differences visible in figs. 3B and 3C with respect to the arrangement and density of the cortical cells were due to drying of the significantly more mucilaginous cell walls in G. versicolor compared with P. sternbergii. Thus, Kylin concluded that these taxa were conspecific. Dawson (1944, pp. 282-283) , in his first monograph 'On the Marine Algae of the Gulf of California', followed Kylin and recognized the conspecificity of the two taxa, but later Dawson (1954, p. 256) decided, after examining type material of S. sternbergii, that the two taxa differed in color and details of branching and that the anatomy of S. sternbergii was like that of Zanardinula (5Prionitis). Because the origin of S. sternbergii was unknown, Dawson considered it 'unwise' to identify S. sternbergii with G. versicolor from Pacific Mexico, and thus, the identity and provenance of S. sternbergii has remained unknown, until now.
The type sheet of G. versicolor (LD 22780) bears only the two specimens that were illustrated by Kylin (1941, Pl. 2, Fig. 6 ) along with the locality and collector on the bottom left, 'St. Augustín in littore Mexicano Oceani Pacifici, Liebman', and the notation 'Grateloupia versicolor J. Ag., Sp. Alg. p. 181' on the bottom right (Fig. 3) . The type sheet of S. sternbergii (LD 22892) bears three specimens and a packet of specimens (LD 22893) and is labeled at bottom left 'Sphaerococ. Sternbergii Hb. C. Ag.' and at bottom right 'Prionitis Sternbergii J. Ag. Sp. p. 190' (Fig. 4) . On the packet is a label that reads, 'e coll Haenkiana palmatus vel Sternbergii', (Fig. 4) and in the packet are about nine specimens or fragments of specimens. The F1152/R1308 partial rbcL sequences obtained from both specimens of G. versicolor on the type sheet were identical to each other. They differed by 15 bp from the same partial rbcL sequences obtained from two of the three specimens (upper left specimen and lower specimen) on the type sheet of S. sternbergii (Table 2) , which also were identical. The S. sternbergii F1152/R1308 partial rbcL sequences were identical to the same partial rbcL sequences obtained from P. lyallii var. normalis, P. lyallii var. dilitata and P. lyallii var. intermedia (all TCD), and P. jubata (LD) ( Table 2) .
DISCUSSION
Prionitis lyallii
On the basis of molecular and morphological evidence, all of the varieties of P. lyallii described by Harvey (1862) represent a single, morphologically variable species. Harvey (1862) did not indicate a type specimen, and subsequently, no lectotype has been designated. Following Harvey (1862), Setchell & Gardner (1903) and Collins (1913) , all of whom commented on the great variability of this species and the difficulty in recognizing discontinuities that would permit the segregation of distinct varieties, I recommend that varieties not be recognized formally or informally. Harvey's P. lyallii var. normalis is invalidly published (Articles 24.3 and 26.2 of the ICBN) and is to be replaced by the autonym, P. lyallii Harvey var. lyallii. The lectotye of P. lyallii var. lyallii and therefore also of the species is herein designated as the TCD specimen labeled 'var. c normalis' (Fig. 2 , top specimen), as Harvey (1862, p. 174) himself wrote, 'This seems to be the central or typical form of the species.' The similarly labeled specimen in BM is a syntype. For purposes of typifying names, I designate the TCD specimen labeled 'var. g depauperata' as the varietal lectotype of that name (Fig. 1, middle right) and the three BM specimens labeled with the same varietal name as varietal syntypes; I designate the TCD specimen labeled 'var. f dilitata' as the varietal lectotype of that name (Fig. 1 , bottom left) and the two BM specimens labeled with the same varietal name as varietal syntypes; I designate the TCD specimen labeled 'var. E intermedia' as the varietal lectotype of that name (Fig. 1, top right) and the BM specimen labeled with the same varietal name as a varietal syntype; I designate the TCD specimen labeled 'var. d ramosissima' as the varietal lectotype of P. lyallii var. d densissima (Fig. 2, bottom) and the BM specimen labeled with the same varietal name as a varietal syntype, as both specimens bear the same Greek letter that Harvey (1862) published for var. densissima; I designate the BM specimen labeled 'var. a lanceolata' as the varietal lectotype of that name; I designate the BM specimen labeled 'var. b ornata' as the varietal lectotype of that name. All of these varietal lectotypes and syntypes, as well as the TCD specimen with no variety listed (Fig. 1, bottom right) are syntypes of P. lyallii.
Prionitis jubata
On the basis of molecular and morphological evidence, P. jubata is the same taxon as P. lyallii. Herein, I designate the right specimen of the three specimens on the single sheet (LD 22894) labeled 'Prionitis jubata' in J. Agardh's hand as lectotype (Fig. 5) . The left and middle specimens are isotypes (Fig. 5) as is the FH specimen(s) (Fig. 6 ) cited by Setchell & Gardner (1903, p. 352) .
The merging of P. jubata with P. lyallii represents a new understanding of the range for this species, now extending from Southern British Columbia (Scagel et al. 1989) to Southeast Alaska. Lindstrom (1977, p. 143) reported P. lanceolata (Harvey) Harvey from Sitka, on the basis of Setchell & Gardner's (1903, p. 352) assertion that P. jubata was '…a dwarf form of Prionitis lanceolata, but not certainly so' and on her own collection from a midintertidal tidepool. It is likely that Lindstrom's collection is the same species as P. jubata, as molecular evidence indicates that tidepool Prionitis specimens in Southeast Alaska are the same species (personal observation). Furthermore, GenBank sequence AF488814 (rbcL) from Whale Park, near Sitka, Alaska, USA and currently labeled Grateloupia americana Kawaguchi & H. W. Wang (5Prio-nitis lanceolata) is identical with the P. jubata sequences reported herein, and thus the sequence is this species and not P. lanceolata.
Grateloupia versicolor
Of the two specimens on the single sheet in the Agardh Herbarium (LD 22780), with the locality and collector on the bottom left, 'St. Augustín in littore Mexicano Oceani Pacifici, Liebman', and the notation 'Grateloupia versicolor J. Ag., Sp. Alg. p. 181' on the bottom right, and which were called 'originalexemplar' by Kylin (1941, Pl 2, fig. 6, legend) , I herein designate the right specimen as the lectotype of G. versicolor. The left specimen is an isotype. The partial rbcL sequences of the two specimens are identical and their morphology and anatomy is the same. Molecular evidence also demonstrates that the type material of G. versicolor represents a different species from P. sternbergii, supporting the assertions of J. Agardh (1851, p. 182) and Dawson (1954, p. 256) , on the basis of their anatomical observations, that the two entities represent different species. The F1152/R1308 partial rbcL sequences of the type specimens of G. versicolor differ by 4 bp from the same region of an rbcL sequence by the same species name in GenBank (AF212197) from Barra de Navidad, Jalisco, Mexico. It is unlikely that this sequence in GenBank is G. versicolor, but what entity in Halymeniaceae it represents is unknown at present.
Prionitis sternbergii
On the basis of molecular and morphological evidence, P. sternbergii is the same species as P. lyallii and P. jubata and is distinct from G. versicolor. I herein designate as lectotype the bottom, single specimen on the type sheet of S. sternbergii (LD 22892 and see Fig. 4 ), which also was called the 'originalexemplar' and illustrated by Kylin (1941, Pl. 2, fig. 7 ). The upper two specimens and specimens in the packet on the same sheet are isotypes.
Among the three possible names for the species currently known as P. lyallii, P. sternbergii has priority on the basis of the valid publication of the basionym, S. sternbergii C. Agardh in 1822. The synonymy follows:
